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Protein Sequence

Homology Nonhomology Structure

Phylogenetic profiles
Conserved gene position

Domain fusion
Metabolic networks

Correlated expression

Structureal motifs and
evolutionary tracing

Blast and
Smith-Waterman

Threading and 
fold recognition

Trees and clustering

FUNCTION
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RF-1 HemK

TFIIB
TBP
TFIIS
Mj0586

-AE
-AE
-AE
-AE

Transcription
Translation
Replication

Sequence Analysis:
HTH domain

SET
SWIB

-ChBpE
-ChBpE

Both are chromatin
protein domains

Possible direct
interaction

Protein-protein interaction networks

Metabolic networks

Signaling pathways

Gene-expression profiles

Phylogenetic profiles

like methylase

Translation-related operons

Transcription

Fusions

domains
by mobile

Gene
fusions

A
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nt
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Shikimate
dehydrogenase

Shikimate
kinase

3-hydroquinate
synthase

3-hydroquinate
dehydrogenase

EPSP
synthase

Polyprotein in yeast: Aro1;
Separate genes in bacteria.
Encoded proteins physically
interact in aromatic aminoacid
biosynthesis

Death domain: number of
partners largely limited by
homophilic interactions

PHP POL OBH

No information regarding
specific interactions

DNA polymerase
III, a subunit

Histidinol
phosphatase

Kinase Kinase PP2CPase FHA

FraH signaling operon, products
interact, biological role unknown
(Deinococcus, cyanobacteria)

Fusions

Conserved gene order

Co-occurence in operons

TRP, WD, HEAT repeats

PHP

Genomic context

+

Non-genomic context
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P1 P3 P5 P7
P2 P4 P6

E coli (EC) P. aeruginosa (PA)S. cerevisiae (SC)
(CY)

P1 P2 P4 P5 P7 P2 P3 P5 P6 P7

Phylogenetic Profile

EC     SC     PA     CY

P1       1        0        1
P2       1        1        0
P3       0        1        1
P4       1        0        0

P1 P3 P5 P6

P5       1        1        1
P6       0        1        1

Profile Cluster

P4       1        0        0

P2       1        1        0

P1       1        0        1 P5       1        1        1

P3       0        1        1

P6       0        1        1

P7       1        1        0

P7       1        1        0

Genomes
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Genome 1 Genome 2 Genome 3

Observed gene locations

Inferred functional linkage
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Xa Ya

hom
ologs

hom
ologs

Xa’ Ya’

Xb’ Yb’

close (distance <= 300bp)

close

close

close

distance > 300bp

distance > 300bp

B
B

H
B

B
H

Genome Ga

Genome Gb

Xb Yb

PCH PCBBH
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Yeast Topoisomerase II
E. coli
E. coli

E. coli
E. coli

E. coli
E. coli

E. coli
E. coli

E. coli
E. coli

gyrase B
gyrase A

acetate Co-A transferase
acetate Co-A transferase

DNA pol III
DNA pol III

histidine biosynthesis HIS2
histidine biosynthesis HIS10

glutamate-5-kinase

B. subtilis

Human succinyl Co-A transferase

DNA pol III

Yeast histidine biosynthesis HIS2

Human    -1pyrroline-5-carboxylate synthetase

α

α
β

ε

α

δ
γ-glutamyl phosphate reductase
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αβ
αβ

A. aeolicus (Aae)

C. jejuni (Cje)

M. leprae (Mle)

E. faecalis (Efa)

C. acetobutylicum (Cac)

H. pylori (Hpy)

E
u

1.1.1.37/82

4.1.3.7

4.2.1.3
1.1.1.42
1.2.4.2
2.3.1.61

6.2.1.4/5
6.2.1.4/5

1.3.99.1f
1.3.99.1i
1.2.1.2

4.1.3.1
4.1.3.2
2.7.1.40
6.4.1.1
4.1.1.-
1.2.4.1
2.3.1.12
1.1.1.38

4.1.3.6

1.2.7.3

2.8.3.5
2.8.3.5

B
acteria

A. fulgidus (Afu)

M. thermoautotrophicum (Mth)

M. jannaschii (Mja)

P. horikoshii (Pho)

M. genitalium (Mge)

M. pneumoniae (Mpn)

T. pallidum (Tpa)

B. burgdorferii (Bbu)

S. pneumoniae (Spn)

P. aeruginosa (Pae)

P. gingivalis (Pgi)

S. pyogenes (Spy)

R. capsulatus (Rca)

Synechocystis sp. (Syn)

Y. pestis (Ype)

N. gonorrhoeae (Ngo)

N. meningitidis (Nme)

B. subtilis (Bsu)

D. radiodurans (Dra)

E. coli (Eco)

M. tuberculosis (Mtu)

C. elegans (Cel)

S. cerevisiae (Sce)

H. influenzae (Hin)

Leg IShortcutFeeder React’s Leg II Link
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oxidative branch
(leg I, group (iv))

suggested
evolutionary path

no Krebs cycle

"Horseshoe"
structure
(group (ii))

reductive branch
(leg II)
(group (iii))

complete Krebs cycle (group (i))
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Phosphoribosyl
anthranilate

1-(o-carboxy
phenylamino)-
1-deoxyribulose
-5-phospate

Indoleglycerol
phosphate

Glyceraldehyde-
3-phosphate

3-Phosphohydroxy-
pyruvate

trp1α trp5 α trp5 β

Erythrose-
4-phosphate

trp1β

NAD+ PiH+

PiPRPP

Chorismate Anthranilate TRP

SER3-Phosphoserine3-Phosphoglycerate

1,3-Bisphosphoglycerate

serA serC serB

pgk gapA

trp2 trp3 trp4

ADP

ATP

NADH + +

Gln

bi
os

ys
nt

he
tic
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at

hw
ay

C
ho

ris
m
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Glycolysis
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serA
serC
serB
trp1
trp1

trp3
trp4
trp5
trp5
gapA
pgk

trp2

A. fulgidus (Afu)

P. furiosus (Pfu)

Halobacterium sp. (Hal)

T. acidophilum (Tac)

M. jannaschii (Mja)

A. pernix (Ape)

A. aeolicus (Aae)

T. maritima (Tma)

D. radiodurans (Dra)

S. pneumoniae (Spn)

B. subtilis (Bsu)

B. halodurans (Bha)

M. tuberculosis (Mtu)

C. acetobutylicum (Cac)

Synechocystis sp. (Syn)

C. jejuni (Cje)

H. pylori (Hpy)

R. capsulatus (Rca)

X. fastidiosa (Xfa)

N. gonorrhoeae (Ngo)

N. meningitidis (Nme)

P. aeruginosa (Pae)

V. cholerae (Vch)

A. actinomycetemcomitans (Aac)

H. influenzae (Hin)

Y. pestis (Ype)

Buchnera sp. (Buc)

E. coli (Eco)

S. cerevisiae (Sce)

M. thermoautotrophicum (Mth)
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